Endothelin-induced increased nitric oxide mediates augmented distal nephron acidification as a result of dietary protein.
Tested was the hypothesis that enhanced nitric oxide (NO) production that is stimulated by increased renal endothelin activity mediates decreased distal nephron HCO(3) secretion that is induced by dietary protein. Munich-Wistar rats that ate minimum electrolyte diets with 50% casein-provided protein (HiPro) compared with controls that ate 20% protein for 3 wk had higher urine excretion of endothelin-1 (80 +/- 15.7 versus 29 +/- 3.9 fmol/kg body wt per d; P < 0.02) and of the NO metabolites NO(2)/NO(3) (21.2 +/- 1.9 versus 14.9 +/- 0.8 mumol/kg body wt per d; P < 0.03). Bosentan, an endothelin A/B receptor antagonist, reduced HiPro rats' urine excretion of net acid (5859 +/- 654 versus 8017 +/- 1103 micromol/d; P < 0.03, paired t test) and NO(2)/NO(3) (18.1 +/- 1.1 versus 22.9 +/- 2.0 micromol/kg body wt per d; P < 0.05, paired t test). N-nitro-l-arginine methyl ester (L-NAME), an NO synthase inhibitor, also decreased urine net acid excretion (6621 +/- 717 versus 8449 +/- 1086 micromol/d; P < 0.05, paired t test) but was not additive to bosentan. L-NAME increased in situ late distal nephron HCO(3) delivery in HiPro rats (18.8 +/- 1.7 versus 9.6 +/- 1.4 pmol/mm per min; P < 0.001) that was mediated by increased distal nephron HCO(3) secretion (-7.2 +/- 0.7 versus -3.5 +/- 0.4 pmol/mm per min; P < 0.001) without changes in distal nephron transtubule HCO(3) permeability or H(+) secretion. Bosentan decreased H(+) secretion and increased HCO(3) secretion in the distal nephron of HiPro rats, but L-NAME had no additive effect on either component. The data support that dietary protein augments distal nephron acidification through decreased HCO(3) secretion that is mediated through endothelin-stimulated NO.